(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date (10) International Publication Number 

1 May 2003 (01.05.2003) pCT WO 03/035189 Al 



(51) International Patent Classification^: A63B 69/36 

(21) International Application Number: PCT/KR02/00623 

(22) International Filing Date: 9 April 2002 (09.04.2002) 

(25) Filing Language: Korean 

(26) Publication Language: English 

(30) Priority Data: 

2001/58821 22 September 2001 (22.09.2001) KR 

(71) Applicant and 

(72) Inventor: KWON, Oh, Seok [KR/KR]; 257-27 Yeonmoo- 
dong, Jangan-ku, Suwon-si, Kyungki-do 440-240 (KR). 

(74) Agent: KIM, Kook, Nam; 2 H., Shindo Bldg., 823-10 
Yeoksam-dong, Kangnam-ku, Seoul 135-080 (KR). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BE, EG, ER, EY, EZ, CA, CH, CN, CO, CR, CU, 



CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KZ, LC, LK, 

LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, E Y, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, EE, CH, CY, DE, DK, ES, FI, FR, 
GE, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: SIMULATION SYSTEM FOR GOLF PRACTICE 

















@ 




40 








\^ 


KEY 
INPUT 
SECTION 



CONTROL 
SECTION 



MEMORY 
SECTION 




FLYING 
TRACE 
SENSING 
SECTION 





ON 
00 
i-H 
IT) 

o 




(57) Abstract: In a golf simulation system, a setting plate for locating a golf ball is provided in a striking zone, and a setting plate 
adjusting means is provided below the setting plate. A control section calculates moved distance and stoppage position of golf ball 
based on the tlying trace of golf ball sensed by the flying trace sensing means, and inputs signals reflecting the three-dimensional 
images of the golf course along the flying trace into the projector, so that the three-dimensional images are displayed on the projection 
screen- Also, the control section controls the setting plate adjusting means in accordance with the height and inclined angle of the 
stoppage position, so that the setting plate can be automatically adjusted to the height and inclined angle equal to those of the stoppage 
position. Therefore, a golfer can exercise golf in various inclined angles and topographical conditions like a real golf course. 
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SIMULATION SYSTEM FOR GOLF PRACTICE 
Technical Field 

The present invention relates to a golf simulation system, and 
in particular to a golf simulation system constructed such that a 

5 golf ball setting plate is automatically controlled in its height 
and inclined angle to be in conformity with those of a position at 
which a struck golf ball is stopped, whereby a golfer can exercise 
golf in various inclined angles and topographical conditions like a 
real golf course and when two or more golfers play a golf game, 

10 victory or defeat can be determined according to true ability of 
golf like in the real golf course. 

Background Art 

Recently, as golf is popularized, a lot of people visit golf 
courses and beginners or people tied to a schedule frequently use 

15 golf practice rangers. Due to this, a golf simulation system which 
allows golfers to play a golf game as if enjoying golf in a real 
golf course have been developed, installed and utilized in golf 
practice rangers . 

Such a golf simulation system comprises a striking zone for 

20 striking a golf ball, a flying trace sensing means for sensing the 
flying trace such as direction, velocity and the like of the struck 
golf ball, a projection screen onto which three-dimensional images 
of golf course projected by a projector is displayed, and a control 
section for outputting image signals, which proceed with the three- 

25 dimensional images of golf course in accordance with the flying 
trace sensed by said flying trace sensing means, into said 
pro j ector . 

In particular, when a golfer strikes a golf ball in the 

striking zone, the flying trace of struck golf ball is sensed by the 

30 flying trace sensing means and then inputted into the control 
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section. The control section inputted with such a data of sensed 
flying trace calculates the flight distance and stoppage position of 
golf ball and then inputs signals reflecting the three-dimensional 
images of the golf course along the flying trace into said 
5 projector, so that the three-dimensional images of golf course along 
the flying trace are displayed on said projection screen, whereby 
the golfer can exercise golf with a visual feeling as if playing a 
golf game in a real golf course. 

However, the golf simulation system is constructed such that 

10 the golf ball-striking zone has a fixed height and inclined angle, 
whereby it allows a uniform striking practice only but renders it 
impossible to perform a detailed striking practice for various 
inclined angles and topographical conditions as in a real golf 
course. Accordingly, the system has a problem in that it is not 

15 only difficult to provide sufficient and satisfactory conditions of 
golf practice but also difficult for two or more golfers to play a 
golf game for contending for mastery in true ability of golf - 

Disclosure of the Invention 

Therefore, the present invention has been conceived in view of 
20 the above-mentioned problems, and it is an object of the present 
invention to provide a golf simulation system in which a golf course 
is displayed in three-dimensional images, wherein a golf ball 
setting plate, the inclined angle and height of which are 
adjustable, is provided in a golf ball-striking zone, and if a golf 
25 ball located on the setting plate is struck, the flying trace of 
struck golf ball is sensed and the moved distance and stoppage 
position of golf ball are calculated, and then the height and 
inclined angle of said setting plate are automatically adjusted to 
be equal to the height and inclined angle of the stoppage position, 
30 whereby a golfer can exercise golf in various inclined angles and 
topographical conditions like a real golf course and when two or 
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more golfers play a golf game, victory or defeat can be determined 
according to true ability of golf like in the real golf course. 

In order to achieve the above object, the present invention 
provides a golf simulation system comprising a flying trace sensing 

5 means for sensing a golf ball struck in a striking zone provided in 
a side of golf practice ranger, a projection screen installed to 
face said striking zone, a projector for projecting three- 
dimensional images of golf course onto said projection screen, and a 
control section for outputting image signals, which proceed with the 

10 three-dimensional images of golf course in accordance with the 
flying trace sensed by said flying trace sensing means, into said 
projector, wherein a setting plate for locating a golf ball is 
provided in said striking zone and a setting plate adjusting means 
is installed below said setting plate for adjusting the height and 

15 inclined angle of setting plate, and wherein said control section 
calculates the moved distance and stoppage position based on the 
flying trace of golf ball sensed by said flying trace sensing means, 
inputs signals reflecting the three-dimensional images of the golf 
course along the flying trace into said projector, so that the 

20 three-dimensional images of the golf course along the flying trace 
are displayed on said projection screen, and controls said setting 
plate adjusting means in accordance with the height and inclined 
angle of said stoppage position, so that said setting plate can be 
automatically adjusted to the height and inclined angle equal to 

25 those of said stoppage position. 

Brief Description of the Drawings 

The foregoing and other objects, features and advantages of 

the present invention can become more apparent from the following 

detailed description when taken in conjunction with the accompanying 

30 drawings in which: 

Fig. 1 is a constructional view showing an embodiment of a 

3 
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golf simulation system according to the present invention; 

Fig. 2 is a perspective view showing an example of a setting 
plate and setting plate adjusting means in Fig. 1; 

Fig. 3 is a cross-sectional view of the setting plate and 
5 adjusting means shown in Fig. 2 in the assembled state; and 

Figs. 4 to 9 are perspective views showing various embodiments 
of flying trace sensing means shown in Fig. 1, respectively. 

Best Modes for Carrying Out the Invention 

Herein below^ a preferred embodiment of golf simulation system 

10 according to the present invention can be made in detail with 
reference to the attached drawings. 

Fig, 1 is a constructional view showing an embodiment of a 
golf simulation system according to the present invention;. Fig. 2 is 
a perspective view showing an example of a setting plate and setting 

15 plate adjusting means in Fig. 1, and Fig. 3 is a cross-sectional 
view of the setting plate and adjusting means shown in Fig. 2 in the 
assembled state. As shown in the drawings, the golf simulation 
system according to the present invention is installed in a golf 
practice ranger and comprises a setting plate 12, a setting plate 

20 adjusting means 14, a flying trace sensing means 20, a control 
section 60, a projector 70, and a projection screen 80. 

That is, the golf practice ranger is provided with a striking 
zone la for hitting a golf ball in a side potion of bottom 1, the 
projection screen 80 is vertically installed in the other side 

25 opposite to the striking zone la, and the projector 70 is installed 
in a predetermined position to be directed toward said projection 
screen 80 for projecting three-dimensional images of golf course 
onto said projection screen 80. 

Said flying trace sensing means 20 is a means for sensing and 

30 inputting a flying trace of golf ball struck in said striking zone, 
i.e., flying angle, flying velocity and the like of golf ball into 
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said control section 60, and various conventional techniques can be 
applied thereto. 

For example, it can be possible to construct said flying trace 
sensing means 20 to conprise a plurality of light emission sensors 
5 arranged on a left side wall of golf practice ranger to be equally 
spaced in up and down and right and left directions, a plurality of 
light receiving sensors arranged on a right side wall of golf 
practice ranger to respectively receive light signals outputted from 
each of the light emission sensors, the number of light receiving 

10 sensors being equal to that of said light emission sensors, and a 
signal processing section inputted with data indicative of whether a 
light signal is received or not, from each of said light receiving 
sensors and calculating the flying trace of golf ball using the data 
and time intervals between changed data. As constructed in this 

15 manner, the receiving of light signals by certain light receiving 
sensors among said a plurality of light receiving sensors is 
temporarily interrupted by a flying golf ball in a certain time 
interval depending on flying angle and velocity of the golf ball, 
whereby it becomes possible to calculate flying angle and velocity 

20 data for the flying golf ball, based on the positional relationship 
of the light receiving sensors which are subjected to interruption 
of receiving light signals and the time intervals at which the 
receiving of light signals is interrupted. 

Said setting plate 12 is a plate, on which a golf ball is 

25 located so that a golfer can strike the golf ball, and is positioned 
on the striking zone la in the golf practice ranger in the condition 
that its height and inclined angle can be adjusted, and a setting 
plate adjusting means is installed below said setting plate 12 for 
adjusting the height and inclined angle of the setting plate 12. If 

30 it is constructed so that a golf ball located on said setting plate 
12 is to be struck toward said projection screen 80, it is necessary 
to install a net in front of said projection screen 80 or to form 
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the projection screen 80 itself from woven meniber such as cloth in 
order to prevent it from being destroyed by the struck golf ball. 

As illustrated in Figs. 2 and 3 by way of an example, said 
setting plate adjusting means 14 is a means for selectively 
5 adjusting the height and inclined angle of said setting plate 12 and 
is installed vertically underside of said setting plate 12 and may 
comprise a motor 14a, a height adjusting actuator 14b and an 
inclination adjusting actuator 14c . 

Said motor 14a is a means for rotating said setting plate 12 
10 and is installed vertically underside of said setting plate 12 with 
its spindle being directed upwardly. 

Said height adjusting actuator 14b is a structure for 
adjusting the height of said setting plate, wherein its body is 
fixed on the upper end of spindle of said motor 14a and the upper 
15 end of its rod is connected to the center of said setting plate 12 
by a pipe-shaped ball-joint, whereby as said height adjusting 
actuator 14b moves up and down, said setting plate 12 can be moved 
up and down and the inclined angle of said setting plate 12 can be 
adjusted with reference to the center part to which the height 
20 adjusting actuator 14b is connected. As the height adjusting 
actuator 14b, it may be possible to use a manually operated lifting 
jack with an upwardly extended rod, as well as a hydraulic actuator, 
a pneumatic actuator, and an electromagnetic actuator. 

Said inclination adjusting actuator 14c is a means for 
25 adjusting the inclined angle of said setting plate 12 with reference 
to the ball- joint connection of said setting plate 12, wherein its 
body is fixed on a side of said height adjusting actuator 14b and 
the upper end of its rod is hinged to a side of bottom surface of 
said setting plate 12. In this case, it is a matter of course that 
30 the hinged part of said inclination adjusting actuator 14c is 
located on a position spaced from the central part of setting plate 
12 to which the upper end of said height adjusting actuator 14c 

6 
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serving as a central axis is connected. Although not shown in the 
drawings, said motor 14a, height adjusting actuator 14b and 
inclination adjusting actuator 14c are independently operated by 
control signals inputted from said control section 60. 

5 With this construction, if a control signal is inputted from 

said control section 60 into said height adjusting actuator 14b, the 
rod of said height adjusting actuator 14b is moved up and down 
according the inputted signal, whereby the up and down height of 
said setting plate 12 can be adjusted. If a control signal is 

10 inputted from said control section 60 into said inclination actuator 
14c after the height was adjusted in this manner, said inclination 
adjusting actuator 14c can be moved up and down, thereby moving the 
hinged part of said setting plate 12, whereby the inclined angle of 
said setting plate 12 can be adjusted. Following this, if a control 

15 signal is inputted from said control section 60 into said motor 14a, 
said motor 14a will perform rotating movements and then said height 
adjusting actuator 14b and said setting plate 12 can be rotated, 
whereby said setting plate 12 can be rotated under the inclined 
state and thus the inclined direction of setting plate 12 can be 

20 adjusted. 

By these successive operations, said control section 60 can 
adjust the height, inclined angle and inclined direction of said 
setting plate. For the purpose of convenience of explanation, 
control signals are described as if they are sequentially inputted 

25 into said height adjusting actuator 14b, inclination adjusting 
actuator 14c and motor 14a from said control section 60 in the 
above, it is a matter of course that said control signals can be 
made to be simultaneously inputted into each of the apparatus 14a to 
14c from the input section 60 for the speediness of operation. 

30 Said control section 60 incorporates a memory section 30 for 

storing three-dimensional images of real or virtual golf courses and 

outputs three-dimensionally proceeded golf course images to said 

7 
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projector 70 according to a flying trace sensed by said flying trace 
sensing means 20, whereby the dimensional golf course images can be 
displayed on said projection screen 80. 

That is, said control section 60 calculates the moved distance 

5 and stoppage position of golf ball based on the flying trace of the 
golf ball sensed by said flying trace sensing means 20, inputs 
signals of golf course images proceeded from the striking position 
to the stoppage position into said projector 70 to display the 
images on said projection screen 80. In addition, said control 

10 section 60 controls said setting plate adjusting means 14 according 
to the stoppage position of said golf ball and the inclined angle, 
whereby said setting plate 12 can be automatically adjusted to the 
height and inclined angle identical to those of said stoppage 
position of golf ball. Reference numeral 40 indicates a key input 

15 section for initializing and operational-controlling of said control 
section 60. 

Now, the operations of golf simulation system as constructed 
in the above can be described. 

Firstly, if a golfer strikes a golf ball located on said 

20 setting plate 12, the struck golf ball can be filed toward the 
projection screen 80. At this time, said flying trace sensing means 
20 senses the flying trace including the velocity and flying 
direction of struck golf ball, and then inputs the sensed flying 
trace into said control section 60. 

25 The control section inputted with the flying trace of golf 

ball in this manner calculates the flying distance and stoppage 
position of golf ball based on the flying trace of the golf ball. 
That is, said control section 60 calculates the drop point of golf 
ball in consideration of the flying velocity and angle of said golf 

30 ball, calculates the distance the golf ball runs from the dropped 

point in consideration of the acceleration and frictional force of 

golf ball and the like, and then calculates the flying distance and 

8 
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stoppage position by taking those calculated values into 
consideration. In this case^ said flying distance means the 
distance from the striking position to the stoppage position of golf 
ball. 

5 Said control section 60 which has calculated the flying 

distance and stoppage position in this manner inputs signals of golf 
course images, which are three-dimensionally proceeded along the 
moving distance from the striking position to the stoppage position, 
into said projector 70, whereby the three-dimensional images 

10 proceeded from said striking position to said stoppage position can 
be displayed on the projection screen 80. 

Following this, said control section 60 controls said setting 
plate adjusting means 14 according to the actual height and inclined 
angle of said stoppage position, whereby said setting plate 12 is 

15 adjusted to the height and inclined angle identical to the height 
and inclined angle of the stoppage position. Therefore^ the golf 
ball prepared for next striking is located on the height and 
inclined angle identical to the height /angle of the stoppage 
position of the golf ball filed by the previous striking, whereby 

20 the golfer can exercise golf in the state that the height and 
inclined angle were automatically adjusted to be same condition as 
in a real golf course. In this case, it is possible to construct in 
such a manner that the heights and inclined angles of respective 
points of golf course to be displayed on the projection screen 80 

25 can be stored in the memory section as separate data and said 
control section 60 will take up and use data corresponding to the 
height and inclined angle of said stoppage position from the memory 
section. 

Meanwhile, a turning button 50 for adjusting direction may be 
30 additionally provided in the striking zone adjacent to said setting 
plate 12, and it is possible to construct said control section 60, 
so that it can automatically adjust the inclined angle of three- 
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diitiensionai iraages of golf course displayed on said projection 
screen 80 and the height and inclined angle of said setting plate 
according to the adjustment of said turning button 50. That is, if 
the turnincj- button 50 is rotationally operated in the right and left 
5 directiais by the golfer, the control section 60 senses this and 
inputs three-jdimensional image signals into said projector 70 so 
±bri. the display angle of three-dimensional golf course image 
displayed on said projection screen 80 can be turned to the turning 
direction of said turning button, and at the same time said control 

10 section 60 operates said setting plate adjusting means 14 to adjust 
the height and inclined angle of said setting plate 12 to be in 
conformity with the height and inclined angle of the stoppage 
position in the direction displayed on said projection screen 80, 

With this construction, each golfer can select a desired 

15 direction according to his (her) ability, taste or topographical 
condition and strike a golf ball to the direction, whereby 
equalization of condition to an real golf course can be further 
enhanced. Unless such a turning button is provided, it is a matter 
of course that it is preferable to construct the central part of 

20 said projection screen 80 in the direction most of golfers strike 
golf balls in each of striking positions. 

In the above, the case that the striking zone la is provided 
with the setting plate 12 and setting plate adjusting means 14 only 
is explained. However, the present invention can also be applied 

25 to the case that a footboard 16 is provided adjacent to said setting 
plate 12 and a footboard adjusting means is provided below the 
footboard, in which case it is possible to use various structures 
having a construction as well as a function equal to those said 
setting plate adjusting means, as said footboard adjusting means. 

30 In this case, said control section 60 adjusts the height and 
inclined angle of said setting plate adjusting means 14 according to 
the calculated height and inclined angle of the stoppage position. 
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and at the same time, controls said footboard adjusting means so 
that the height and inclined angle of the footboard can be adjusted 
to be in confoirmity with the height and inclined angle of a footing 
place on which the golfer' s feet are actually located when the 

5 golfer strikes the golf ball which has been positioned on said 
stoppage position. 

Said footboard 16 may be formed as a single part having such a 
dimension that a golfer can position both of his feet on said 
footboard. However,, it can be preferred to form said footboard 16 

10 as two spaced parts, so that a golfer can position one foot on the 
one part of the two spaced parts and the other foot on the other 
part, and each part of said footboard 16 is provided with one 
footboard adjusting means, so that the inclined angle of each foot 
can be separately adjusted, thereby forming the height and inclined 

15 angle to be identical to those in an real golf course. In addition, 
it can be more preferred to incorporate said setting plate 12, 
setting plate adjusting means 14, footboard 16 and footboard 
adjusting means into one body 10, for easy installation and 
positioning in a golf practice ranger. 

20 With this constmaction, the setting plate 12 for supporting a 

golf ball can be adjusted to a height and inclined angle identical 
to those of said stoppage position, and the height and inclined 
angle of the footboard 16 the golfer steps on with his feet also can 
be adjusted to be in conformity with those of said footing place in 

25 the real golf course, whereby the golfer can exercise golf in a 
condition equal to that of real golf course. 

In this case, if a turning button was provided, it is needless 
to say that, said control section 60 should be constructed in such a 
manner that the angle of three-dimensional images of golf course 

30 displayed on said projection screen 80 can be turned as said turning 

button 50 is operated, yet still the setting plate adjusting means 

14 and said footboard adjusting means can be individually controlled 

11 
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SO that the heights and inclined angles of said setting plate 12 and 
foot board 16 can be in confonuity with the heights and inclined 
angles of said stoppage position and footing place in the direction 
displayed on said projection screen 80. 
5 Meanwhile^ Figs. 4 to 8 show constructions of various 

embodiments of said flying trace sensing means. As shown in Fig. 4^ 
said flying trace sensing means 20 may corrprise a first light sensor 
210, a second light sensor 212, a plurality of third light sensors 
214, and a first signal processing section (not shown) . 
10 Said first light sensor 210 is provided within a hollow golf 

tee 200 projectedly mounted on said setting plate 12, and 
constructed to sense and output the moment when a golf ball located 
on said golf tee 200 is struck and disappeared, thereby sensing the 
time when the golf ball is struck. Said second light sensor 212 is 
15 provided in a side aside from the front of said golf tee 200, and 
constructed to sense and output the time when a swung golf club 
passes a certain point. Said a plurality of third light sensors 214 
are densely arranged right and left of said setting plate, and 
constructed to sense and output the point and time when the struck 
20 golf ball passes. And, said first signal processing section is 
constructed to be inputted with data related to whether the struck 
golf ball is sensed or not and sensing times by each of said light 
sensors 210, 212 and 214, and to compare and analyze light sensors 
which sensed golf ball and time intervals between them, thereby 
25 calculating the flying trace such as velocity, angle, and spin of 
golf ball . 

Furthermore, said flying trace sensing means 20 may comprise a 

fourth light sensor 220, a plurality of fifth light sensors 222, a 

plurality of contact sensors 224 and a second signal processing 

30 section, as shown in Fig. 5. 

Said fourth sensor 220 is installed adjacent to the setting 

plate 12to face a golf ball located on said setting plate 12, so 

12 
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that it can sense the time when the golf ball located on said 
setting plate 12 is struck. Said a plurality of fifth light sensors 
222 are means for sensing the height when the golf ball passes a 
certain point, are vertically installed on a side portion in front 

5 of said setting plate so that each of fifth sensors is horizontally 
faced to the area the struck golf ball essentially passes. Said a 
plurality of contact sensors 224 are provided along the bottom 
surface 1 adjacent to said projection screen and adjacent with each 
other, whereby said contact sensors 224 are constructed so that a 

10 contact sensor located on a position on which the struck golf ball 
is dropped after being hit against the projection screen can be 
switched on and can sense the struck direction of golf ball. And, 
said second signal processing section is constructed to be inputted 
with data related to whether the struck golf ball is sensed or not, 

15 and sensing times from each of said light sensors 220, 222 and each 
of said contact sensors 224 and to compare and analyze the light 
sensors which sensed the golf ball and time intervals between them, 
thereby calculating the flying trace such as flying velocity, angle 
and spin of golf ball. 

20 Fig. 6 is a constructional view showing another embodiment of 

flying trace sensing means according to the present invention. As 
shown in the drawing, said flying trace sensing means 20 may 
comprise a sensor group 240 and a third signal processing section. 

Said sensor group 240 are formed in a plurality of stages 242, 

25 244, 246 spaced before and behind in front of said setting plate, 
and each of stages 242, 244, 246 comprises a plurality of light 
sensors which are densely arranged right and left, so that said 
stages can sense the flying direction of a struck golf ball and time 
intervals between them at the moment when the golf ball passes them. 

30 In the drawing, said sensor group 240 is shown as consisting of 

three stages, in which the first stage 242 may be formed more 

narrowly than the second and third stage. And, the third signal 

13 
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processing section is constructed to be inputted with data related 
to whether the strxick golf ball is sensed or not, and sensing times 
from said light sensors of each stage forming said sensor group 240 
and to compare and analyze the light sensors which sensed the golf 
5 ball and time intervals between them, thereby calculating the flying 
trace such as flying velocity, angle and spin of golf ball- 

In addition, it is possible to further provide a plurality of 
laser sensors 230 on the ceiling above said setting plate 12, so 
that said laser sensors 230 could sense the flying trace of golf 
10 ball and movement of golf er'' s body. In this case, the flying trace 
sensed by said laser sensors 230 can be used as compensation data 
when said third signal processing section calculates the flying 
trace, whereby the accuracy of calculated flying trace can be 
enhanced. Furthermore, if it is constructed so that the sensed 
15 : movement of golfer' s body could be displayed through a separate 
monitor, the golfer may see the movement of his body and use it as a 
data for correcting his posture. 

Fig. 7 is a constructional view showing another embodiment of 
flying trace sensing means. As shown in the drawing, said flying 
20 trace sensing means 20 can be constructed to coirprises a plurality 
of infrared cameras 250 and a fourth signal processing section. 
Said a plurality of infrared cameras 250 are installed on the 
ceiling to be directed toward said setting plate 12 and its 
surroundings, so that they can take photographs of struck and flying 
25 images of golf ball located on said setting plate 12. And, said 
fourth signal processing section is constructed to be inputted with 
data related to the flying images of golf ball photographed by 
respective infrared cameras 250 and to analyze the image signals, 
thereby calculating the flying trace such as flying velocity, angle 
30 and spin of golf ball. 

Fig. 8 is a constructional view showing another embodiment of 

flying trace sensing means. As shown in the drawing, said flying 

14 
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trace sensing means can be constructed to comprise a plurality of 
light emission sensors 260, a plurality of light receiving sensors 
262, a plurality of contact sensors 264 and a fifth signal 
processing section. 

5 In particular, said a plurality of light emission sensors 260 

and light receiving sensors 262 are provided right and left walls of 
said golf practice ranger in the pattern of checkers and arranged so 
that a light signal outputted from each of said light emission 
sensors 260 is inputted to a corresponding one of said light 

10 receiving sensors 262 in one to one relationship. Said a plurality 
of contact sensor 264 are densely distributed and arranged all over 
said projection screen 80 in the pattern of checkers, thereby to 
sense which part of the projection screen the struck golf ball is 
dashed against. And, said fifth signal processing section is 

15 constructed to be inputted with data related to whether the struck 
golf ball is sensed or not, and sensing times from each of said 
light emission sensors 260, light receiving sensors 262 and contact 
sensors 264 and to compare and analyze the light sensors which 
sensed the golf ball and time intervals between them, thereby 

20 calculating the flying trace such as flying velocity, angle and spin 
of. 

Fig. 9 is a constmctional view showing that light emission 
sensors 260 and light receiving sensors 262 can be provided only on 
the real parts of both of side walls, respectively, differently from 
25 Fig. 8. Beyond this, it is a matter of course that the constructions 
and actions of contact sensors 264, the fifth signal processing 
section and the like in Fig. 8 can be identically applied to those 
shown in Fig. 9. 

Industrial Applicability 

30 As can be seen from the foregoing, according to the present 

invention provides, a golf simulation system in which three- 

15 
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dimensional images of golf course is displayed is provided, wherein 
the height and inclined angle of said setting plate can be 
automatically adjusted to be equal to the height and inclined angle 
of the stoppage position. Therefore, a golfer can exercise golf in 

5 various inclined angles and topographical conditions like a real 
golf course, whereby the effect of golf practice can be considerably 
improved. Furthermore, when two or more golfers play a golf game, 
victory or defeat can be determined according to true ability of 
golf like in the real golf course because various topographical 

10 conditions are provided like the real golf course, whereby the 
interest for a golf game in the golf practice ranger can be largely 
improved. 

While this invention has been described in connection with 
golf simulation systems according to the preferred embodiments of 
15 the present invention, it can be appreciated that the present 
invention is not limited to the disclosed embodiments and the 
skilled one in the art can variously modify and apply thana within 
the spirit and scope of the appended claims. 
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Claims 

1. A golf simulation system comprising: a flying trace sensing 
means for sensing a golf ball struck in a striking zone provided in 
a side of golf practice ranger, a projection screen installed to 

5 face said striking zone, a projector for projecting three- 
dimensional images of golf course onto said projection screen, and a 
control section for outputting image signals, which proceed with the 
three-dimensional images of golf course in accordance with the 
flying trace sensed by said flying trace sensing means, into said 

10 projector, 

wherein a setting plate for locating a golf ball is provided 
in said striking zone and a setting plate adjusting means is 
provided below said setting plate for adjusting the height and 
inclined angle of setting plate, and 

15 wherein said control section calculates the moved distance and 

stoppage position of golf ball based on the flying trace of golf 
ball sensed by said flying trace sensing means, and inputs signals 
reflecting the three-dimensional images of the golf course along the 
flying trace into said projector, so that the three-dimensional 

20 images of the golf course along the flying trace can be displayed on 
said projection screen, and said control section controls said 
setting plate adjusting means in accordance with the height and 
inclined angle of said stoppage position, so that said setting plate 
can be automatically adjusted to the height and inclined angle equal 

25 to those of said stoppage position. 

2. The golf simulation system according to claim 1, wherein a 
turning button for adjusting direction is provided in the striking 
zone adjacent to said setting plate, and 

wherein said control section controls three-dimensional image 
30 signals inputted into said projector, so that the display angle of 

17 
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three-dimensional golf course image displayed on said projection 
screen can be turned in accordance with the adjustment of said 
turning button, and at the same time controls said setting plate 
adjusting means to adjust the height and inclined angle of said 
5 setting plate to be in conformity with the height and inclined angle 
of the stoppage position in the direction displayed on said 
projection screen. 

3. The golf simulation system according to claim 1, wherein a 
footboard for golfer is provided adjacent to said setting plate and 

10 a footboard adjusting means is provide below said footboard for 
adjusting the height and inclined angle of said footboard, and 

wherein said control section controls said setting plate 
adjusting means according to the height and inclined angle of said 
stoppage position, and at the same time, controls said footboard 

15 adjusting means so that the height and inclined angle of the 
footboard are adjusted to be in conformity with the height and 
inclined angle of the place on which the golfer's feet are actually 
positioned when the golfer , strikes the golf ball located on said 
stoppage position. 

20 4. The golf simulation system according to clam 3, wherein a 

turning button is provided in the striking zone adjacent to said 
setting plate, 

wherein said control section controls three-dimensional image 
signals inputted into said projector, so that the display angle of 
25 three-dimensional golf course image displayed on said projection 
screen can be turned in accordance with the adjustment of said 
turning button, and at the same time individually controls said 
setting plate adjusting means and footboard adjusting means to 
adjust the inclined angles of stoppage position/f ooting place in the 
30 direction displayed on the projection screen and the front inclined 

18 
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angles of said setting plate/ foot board are to be in conformity with 
each other. 

5. The golf simulation system according to claim 1, wherein 
said flying trace sensing means comprises a first light sensor 

5 provided within a hollow golf tee projectedly mounted on said 
setting plate to sense the moment of striking the golf ball, a 
second light sensor provided around said golf tee to sense the swing 
time of golf club, a plurality of third light sensors densely 
arranged in a line to sense the point that the struck golf ball 

10 passes, and a first signal processing section inputted with sensed 
signals from said light sensors and calculating the flying trace of 
golf ball. 

6. The golf simulation system according to claim 1, wherein 
said flying trace sensing means comprises a fourth sensor installed 

15 adjacent to the setting plate to sense the time of striking the golf 
ball, a plurality of fifth light sensors vertically installed on a 
side portion aside from the front of said setting plate to sense the 
flight height of struck golf ball, a plurality of contact sensors 
densely arranged along the bottom surface adjacent to said 

20 projection screen to sense a position on which the struck golf ball 
is dropped after hit against the projection screen, and a second 
signal processing section inputted with sensed signals from said 
light sensors and contact sensors and calculating the flying trace 
of golf ball. 

25 7. The golf simulation system according to claim 1, wherein 

said fright trajectory sensing means comprises a sensor group formed 
in a plurality of stages spaced before and behind in front of said 
setting plate, in which each of stages comprises a plurality of 
light sensors which are arranged right and left, and a third signal 

19 
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processing section inputted with sensed signals from light sensors 
of said sensor group and calculating the flying trace of golf ball, 
and 

wherein a plurality of laser sensors are installed on the 
5 ceiling above said setting plate for sensing the flying trace of 
golf ball and movement of golf er'' s body. 

8. The golf simulation system according to claim 1, wherein 

said flying trace sensing means comprises a plurality of infrared 
cameras on the ceiling above said setting plate and a fourth signal 
10 processing section inputted with sensed signals from each of said 
infrared cameras and calculating the flying trace of golf ball. 

9. The golf simulation system according to claim 1, wherein 
said flying trace sensing means comprises a plurality of light 
emission sensors installed on one side of left and right walls of 

15 golf practice ranger, a plurality of light receiving sensors 
installed on the other side of right and left walls to individually 
receive a light signal generated from each of said light emission 
sensors, the n-umber of light receiving sensors being identical with 
that of said light emission sensors, a plurality of contact sensors 

20 densely arranged all over said projection screen to sense the part 
to be touched by the struck golf ball, and a fifth signal processing 
inputted with sensed signal from each of said sensors and 
calculating the flying trace of golf ball. 



20 
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